Abstract-In this paper, we are concerned with finding approximate solutions to systems of nonlinear PDEs using the Reduced Differential Transform Method (RDTM). We examine this method to obtain approximate numerical solutions for two different types of systems of nonlinear partial differential equations, such as the twocomponent KdV evolutionary system of order two and the Broer-Kaup (BK) system of equations. The theoretical analysis of the RDTM is investigated for these systems of equations and is calculated in the form of power series with easily computable terms. Illustrative examples will be presented to support the proposed analysis.
INTRODUCTION
The Reduced Differential Transform Method [1, 2, 3] , was first introduced by Keskin to solve linear and nonlinear PDEs that appears in many Mathematical Physics and engineering applications. The method provides solutions in an infinite series form and the obtained series may converge to a closed form solution if the exact solution exists. For concrete problems where exact solution does not exist, the truncated series may be used for numerical purposes. For nonlinear models, the RDTM [4, 5, 6] , has shown dependable results and gives analytical approximation that converges very rapidly and in some cases gives exact solutions. Many numerical methods were used in the past to solve systems of nonlinear partial differential equations, such as, Adomian Decomposition Method (ADM) [7, 8] , Differential Transform Method (DTM) [9] , the Tanh-Coth Method [10] , and the Variational Iteration Method (VIM) [11] and others. In this paper, we find approximate solutions to the following systems of NLPDEs: First, the two-component KdV evolutionary system of order two: The goal of our study is to use the RDTM to find approximate solutions to two different types of systems of nonlinear partial differential equations and to show how accurate and efficient is the method in finding approximate solutions to other complicated systems of nonlinear partial differential equations.
Keskin, in his PhD thesis [3] , introduced the reduced form of the differential transform method (DTM) as a reduced differential transform method (RDTM). Keskin used the RDTM to solve the Gas Dynamics Equation, linear and nonlinear Klein-Gordon Equations and more. Also, Keskin and Oturanc [1] used the RDTM to solve linear and nonlinear wave equations and they showed the effectiveness, and the accuracy of the method. Moreover, Alquran, Al-Khaled and Ananbeh [12] , gave new Soliton solutions for the Broer-Kaup (BK) system of equations using the rational sine-cosine method. Finally, M. Abdou and A. Soliman [13] used the RDTM to give numerical simulations of nonlinear evolution equations and M. Abdou [14] finds numerical solutions to the coupled MKdV system of equations and the coupled Schrodinger-KdV system of equations.
ANALYSIS OF THE RDTM
In this section, we start with a function of two variables   , u x t which is analytic and k  times continuously differentiable with respect to time t and space x in the domain of our interest. Assume we can represent this function as a product of two single-variable functions, namely,
From the definitions of the DTM, the function can be represented as follows:
Ux is the transformed function of   , u x t which can be defined as: 
To illustrate the RDTM, we write the two-component KdV evolutionary system of order two in standard form
subject to initial conditions
, and   ( , )
N u x t is the nonlinear term. Now from equation (2.4) and (2.5), we can derive the recursive formulas (using the formulas in Table 1 ) as follows:
(2.7) To find the rest of the iterations, we first substitute equation (2.7) into equation (2.6) and then we find the values of () k to obtain the approximate solutions:
where n is the number of iterations we have used to find the approximate solution. Hence, the exact solutions of our problem is given by
APPLICATIONS
In this section, we test the RDTM on two numerical examples and then compare our approximate solutions to the exact solutions.
Examples
In this section, we present two examples to show the efficiency of the RDTM.
Example. 3.1.1
We consider the two-component KdV Evolutionary System of order two: 
where the exact solutions are, [6]     2 (
Applying the RDTM to (3.1) and (3.2) with 1   , we obtain the following recursive relations:
Approximate Solutions for Coupled Systems of Nonlinear PDEs
where, the ) (
Now, substitute Eq. (3.5) into Eq. (3.6) to obtain the following:
We continue in this manner and after the sixth iteration, the differential inverse
k will give the following approximate solutions: Figure 1 . The approximate, exact solutions and absolute error of u(x, t) respectively for example 3.1.1 when -1< x <1 and 0< t <0.01.
Note that figure 1 shows the exact solution, approximate solution and the absolute error for ( , ) u x t , respectively. Note that figure 3 shows the exact solution, approximate solution and the absolute error for ( , ) v x t , respectively. Note that figure 4 shows the exact solution, approximate solution of subject to the initial conditions
8) The exact solutions are, [6] 
(3.9) Applying the RDTM to (3.8) and (3.7), we obtain the recursive relation ( (
Now, substitute Eq. (3.11) into Eq. (3.10) to obtain the following: Figure 5 . The approximate, exact solutions and absolute error of u(x, t) respectively for example 3.1.2 when -1< x <1 and 0< t <0.01.
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Note that figure 5 shows the exact solution, approximate solution and the absolute error for ( , ) u x t , respectively. Note that figure 6 shows the exact solution, approximate solution of ( , ) u x t for the values of Note that figure 7 shows the exact solution, approximate solution and the absolute error for ( , ) v x t , respectively. 
Tables
In this section, we shall illustrate the accuracy and efficiency of the RDTM by comparing the approximate and exact solutions. In Table 2 
CONCLUSION
In this paper, the Reduced Differential Transform Method (RDTM) was implemented for solving the two-component KdV Evolutionary System of order two and the BroerKaup (BK) system of equations. We successfully found approximate solutions for both systems of nonlinear PDEs by first applying the RDTM to both physical models. The results we obtained were in excellent agreement with the exact solutions. The RDTM introduces a significant improvement in the field over existing techniques. Our goal in the future is to apply the RDTM to other systems of nonlinear PDEs that arises in other fields of science.
